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, raKlMINARY EXAMINATION REPORT 



International application No. 

INTERNATIONAL IT«CIMINARY EXAMINATION REPORT PCT/JP99/04079 



1. Basis of the report 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 

DKI tne description: 

pages 1,8-29 , as originally filed 

pages ^ , filed with the demand 

pages 2-7/1,3031 , filed with the letter of 21 June 2000 (21.06.2000) 

the claims: 

pages . as originally filed 

Pages , as amended (together with any statement under Article 1 9 

pages 9 filed with the demand 

- P- a g e s - 1-r-l.S- , -filed-with the letter of 21 June-2000 (2 1 .06.2000) 



/\ the drawings: 

pages 1-20 , as originally filed 

pages , filed with the demand 

P a g es , filed with the letter of 

| | the sequence listing part of the description: 

P a £ es , as originally filed 

P a S es : , filed with the demand 

P a g es . filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authoritv in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 



□ 

the description, pages. 
1 I the claims, Nos. 



I 1 -the drawings, sheets/fig . 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as ''originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70.17). 

K * Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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_ 1 International application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 




1 . Statement 

Novelty (N) Claims 1-15 YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-15 NO 

Industrial applicability (IA) Claims 1 — 15 YES 






Claims NO 




2. Citations and explanations 
Claims 1-15 

Document 1: JP, 4-188195, A (Matsushita Electric 

Industrial Co., Ltd.), 6 July 1992 (06.07.92) 
Document 2: JP, 9-298673, A (Casio Computer Co., Ltd.), 

18 November 1997 (18.11.97) 
Document 3: JP, 63-151267, A (Ricoh Co., Ltd.), 23 June 

1988 (23.06.88) 
Document 4: JP, 61-288662, A (Canon Inc.), 18 December 

1986 (18.12 .86) 

Claims 1-15 do not involve an inventive step in the 
light of Documents 1-4 . 

Document 1 discloses the use of conversion tables to 
control at least one of tone, hue, contrast and brightness 
(claims), and states that M luminance histograms and APLs 
(average picture levels) in single field periods are 
calculated" (page 3, upper right column, lines 3-4) and 
M for example, a conversion table which extends low 
luminance tones is selected when the APL is small and the 
distribution of luminance is predominantly of low 
luminance" (page 3, lower right column, lines 11-13); it 
also suggests finding the distribution of luminance and 
converting luminance so as to give suitable tone 
properties . 
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International application No. 

INTERNATIONAL q^fclMINARY EXAMINATION REPORT ^^ CT / Jp 99/04079 



Document 2 discloses conversion into a monochrome 
image in a designated colour (claims), and particularly 
Fig. 2 discloses the feature of a smooth change in the 
ratio of component colours in each of the elements. 

A person skilled in the art could easily use hue 
control as in Document 1 for controlling the conversion 
a monochrome image disclosed in Document 2. 

It would also be easy for a person skilled in the 
art to perform a plurality of conversions using a single 
table, as indicated in Documents 3 and 4. 
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6 Contents of Amendment 

(1) In the specification, 11. 4-16, p. 2: 

• [a luminance correspondence setting unit for setting a 
correspondence relationship for collective accomplishment of 
conversion so that, while converting]* the pertinent luminance 
distribution on the basis of ... or [subs tantial , ] if not exact" 



is replaced by 

"a configuration „ is provided with ... a luminance 
correspondence setting unit for setting a correspondence 
relationship for collective accomplishment of conversion so that, 
while converting the pertinent luminance distribution on the 
basis of [the totaled luminance distribution,] to adjust 
relative proportions among element colors to prescribed values 
correspondingly to luminance values after luminance conversion; 
and a picture data conversion unit for generating monotone 
picture data in which the luminance of each picture element in 
said picture data is converted on the basis of this set 
correspondence. 

"In the above-described configuration of the invention 
... the distribution of the luminance equivalents (i.e. luminance 
values or [substantial,] if not exact [, equivalents to luminance 
values)] of individual picture elements constituting a picture 

(2) In the specification, 1. 8, p. 3 to 1. 11, p. 5: 

- 1- 



"color used in ... can be readily realized." 
is replaced by 

"color used in different tones it constitutes monotone. 
For this reason, the relative proportions among element colors 
are set to prescribed values while carrying out the conversion 
of the luminance distribution in luminance equivalent terms. 



Thus, because the element colors in monotone picture data are 
in prescribed relative proportions, the monotone picture data 
are colored in sepia or the like. 

"Adjusting in this way the relative proportions among 
element colors ultimately to prescribed values while luminance 
is adjusted to an appropriate level can as well be accomplished 
in a two-step process of once carrying out luminance conversion 
conceptually in black and white by deriving a correspondence 
relationship of monotone conversion in terms of relative 
luminance values, and converting the relative proportions of 
element colors in a state in which black and white luminance 
values have been converted. However, since the variety of tone 
levels is limited, it is also possible to realize a two-stage 
correspondence relationship at a single step by obtaining in 
advance the result of two-stage correspondence matching. Thus, 
picture retouching at the black-and-white stage, and giving a 
specific color, which are processed in multiple stages 
completely different in character from each other, are 

-2 - 



accomplished in collective conversion and, moreover, the result 
is a monotone picture of very high quality. 

"In deriving a correspondence relationship, it is 
troublesome to seek for the optimal tone level individually for 
each tone level. Therefore, it is preferable to generate a 
conversion table on the basis of a tone curve representing the 



correspondence relationship, and utilize this conversion table 
for conversion in converting the original luminance to the 
retouched. Of course, this tone curve represents a 
correspondence relationship based on a luminance distribution. 
If, for instance, a determined luminance distribution indicates 
dispersion in a generally dark region, the distribution should 
be shifted toward a generally light side, and on this occasion 
a tone curve which is uniquely determined by a certain parameter, 
such as a y curve, is used, and only this parameter is determined. 
This results in determination by the tone curve of a converted 
value matching each tone level, irrespective of the range of tone 
levels . 

"To add, the tone curve need not be always convex or concave 
in one direction alone, but may be S-shaped, or can be altered 
as appropriate. 

"Setting the relative proportions of element colors to 
prescribed values, too, can be realized in many different ways, 
but the proportions need not be constant for all the tone levels. 

- 3 - 



For example, according to Claim 2 of the present invention, the 
monotone conversion apparatus according to Claim 1 of the 
invention has a configuration for its luminance correspondence 
setting unit in which, in setting the relative proportions among 
element colors to prescribed values after the luminance 
conversion, the distribution is converted smoothly for all the 



tone levels while achieving constant relative proportions at a 
certain luminance value by utilizing a tone curve. 

"If the proportions are to be constant for all the tone 
levels, it will be possible where the luminance value is close 
to "0", but rather difficult where the tone level is close to 
the peak level. Therefore, this problem is solved by using such 
a tone curve as causes the differences to converge toward the 
end side while realizing a typical proportion at a certain 
luminance value and converting the proportions smoothly for all 
the tone levels. 

"As an example of such setting of a correspondence 
relationship in a plurality of stages, according to Claim 3 of 
the present invention, the monotone conversion apparatus 
according to either Claims 1 or 2 of the invention has a 
configuration for its luminance correspondence setting unit in 
which conversion tables matching the above- stated individual 
correspondence relationships are generated, and an integrated 
conversion table is generated by integrating these individual 



conversion tables. 

"Conversion tables representing the respective 
correspondence relationships are generated in advance, and the 
conversion tables are referenced in a plurality of stages while 
the luminance values from which the conversion was made are varied 
over all the tone levels. By making the results the converted 



luminance values respectively matching the luminance values, an 
integrated conversion table can be readily realized. 

"In realizing such an integrated conversion table, 
according to Claim 4 of the invention, the monotone conversion 
apparatus according to Claim 3 of the invention has a 
configuration for its luminance correspondence setting unit in 
which conversion tables matching the above- stated individual 
correspondence relationships have tone ranges more detailed than 
the tone range of the integrated conversion table. 

"According to the above - described configuration 
according to Claim 4 of the invention, since the individual 
conversion tables merely show intermediate values, there is no 
need to equalize the tone range to what it originally was, but 
it may be more detailed. if, for instance, 768 tone levels are 
provided in the intermediate stage, and they are reduced to 256 
tone levels in the integrated conversion table, the gradual 
expansion of errors in going through the plurality of conversion 
tables can be prevented." 
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(3) In the specification, 11. 14-20, p. 6: 

"As an example „. from the luminance distribution" 
is replaced by 

"As an example ... the luminance correspondence setting unit 
may have a configuration in which, with the extent from the 
maximum to the minimum luminance values derived from the 



luminance distribution being regarded as the range of contrast, 
a correspondence relationship is derived to accomplish 
conversion from the original luminance to a retouched luminance 
to give the range of contrast an appropriate width. 

"In the above-described configuration ... from the 
luminance distribution" 

(4) In the specification, 11. 1-6, p. 7: 

"As another example, ... the luminance distribution" 
is replaced by 

"As another example, the luminance correspondence setting 
unit may have a configuration in which, if the lightness of the 
picture derived from the luminance distribution is not within 
an appropriate range, a correspondence relationship is derived 
to accomplish conversion from the original luminance to a 
retouched luminance to give the luminance distribution an 
appropriate overall distribution. 

"In the above-described configuration, the luminance 
distribution" 
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(5) In the specification, the following is inserted between 11. 
13-14, p. 7: 

"In setting correspondence relationships for collective 
conversion, individual conversion tables need not be always 
generated. 

"According to Claim 5 of the present invention, the 
monotone conversion apparatus according to either Claims 1 or 
2 of the invention has a configuration for its luminance 
correspondence setting unit in which the correspondence 
relationships are set on the basis of the result of successive 
execution of computations representing the individual 
correspondence relationships . 

"While a conversion table representing the result of 
conversion for each color over the whole tone range is made ready 
according to Claim 4 of the invention, in the configuration 
according to Claim 5 of the invention as described above a y 
correction value to correct each color for each coloring 
instruction parameter is made ready for instance, and 
computation to carry out y correction using the values of a 
conversion table representing a certain correspondence 
relationship is executed to determine the values of an integrated 
conversion table . " 

(6) In the specification, 1 . 17, p. 30 to 1. 11, p. 31: 



"apparatus 



can provide a medium." 
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Is replaced by 

"can provide a [monotone conversion] apparatus ... Further 
it is possible to determined different element colors to 
constitute a prescribed ratio among them while achieving the 
optimal luminance distribution, and monotone conversion can be 
realized in any desired color including black and white. And 



processing can be accomplished at higher speed because a 
plurality of stages of conversion are realized collectively. 

"Further, according to Claim 2 of the invention, the 
values of different element colors can be determined with 
comparative ease because varying the relative proportions is 
realized with a tone curve. 

Further, according to Claim 3 of the invention, an 
integrated correspondence relationship can be easily realized 
by utilizing conversion tables. 

Further, according to Claim 4 of the invention, the 
gradual expansion of errors in going through the plurality of 
conversion tables can be prevented. 

Further, according to Claim 5 of the invention, since 
values are determined by computation in interim stages, a tone 
jump is less likely to occur than where discrete conversion tables 
are applied twice. 

Further, according to any of Claims 6 through 10 of the 
invention, a monotone conversion method having similar 
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advantages can be provided, and according to any of Claims 11 
through 15 of the invention, a medium recording thereon a monotone 
conversion program can be provided. 
(7) Claims 1 through 15 are amended. 
7 List of Appended Papers: Replacing leaves 
pp. 2-7/1 and pp. 30-35: 13 leaves 



Claims 

1. A monotone conversion apparatus characterized in that 
it is provided with a picture acquisition unit for expressing 
a picture in picture elements in a dot matrix form and acquiring 
picture data representing each picture element in gradation of 
prescribed element colors into which an original color is 
separated ; 

a luminance distribution totaling unit for totaling the 
luminance equivalent of each picture element on the basis of these 
picture data; 

a luminance correspondence setting unit for deriving a 
correspondence relationship of luminance conversion for 
converting the pertinent luminance distribution on the basis of 
the totaled luminance distribution; and 

a picture data conversion unit for generating monotone 
picture data in which the luminance of each picture element in 
said picture data is converted on the basis of this derived 
correspondence relationship of luminance conversion. 

2 , A monotone conversion apparatus, as set forth in Claim 
1, characterized in that said luminance correspondence setting 
unit carries out setting of a correspondence relationship for 
converting the luminance distribution in luminance equivalent 
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terms and setting a correspondence relationship after the 
luminance conversion to adjust relative proportions among 
element colors to prescribed values. 

3 . A monotone conversion apparatus, as set forth in Claim 
2, characterized in that said luminance correspondence setting 
unit, in adjusting relative proportions among element colors to 
prescribed values after luminance conversion, achieves smooth 
variation over the whole range of tone levels while realizing 
certain relative proportions in luminance equivalent terms by 
utilizing a tone curve. 

4. A monotone conversion apparatus, as set forth in 
either Claim 2 or 3 , characterized in that said luminance 
correspondence setting unit sets correspondence relationships 
for collective accomplishment of conversion of luminance 
distribution in luminance equivalent terms and conversion to 
adjust relative proportions among element colors to prescribed 
values after luminance conversion. 

5 . A monotone conversion apparatus , asset forth in Claim 
4, characterized in that said luminance correspondence setting 
unit generates conversion tables matching individual ones of 
said correspondence relationships, and generates an integrated 
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conversion table to integrate these conversion tables. 



6. A monotone conversion apparatus, as set forth in any 
of Claims 1 through 5, characterized in that said luminance 
correspondence setting unit, with the extent from the maximum 
to the minimum luminance values derived from the luminance 
distribution being regarded as the range of contrast, derives 
a correspondence relationship for so converting the original 
luminance to the retouched luminance as to give the range of 
contrast an appropriate width. 

7. A monotone conversion apparatus, as set forth in any 
of Claims 1 through 6, characterized in that said luminance 
correspondence setting unit, if the lightness of the picture 
derived on the basis of said luminance distribution is not within 
an appropriate range, derives a correspondence relationship for 
so converting the original luminance to the retouched luminance 
as to adjust the luminance distribution into an appropriate 
distribution . 



8. A monotone conversion method picture characterized 
in that it is provided with a picture acquisition step to express 
a picture in picture elements in a dot matrix form and acquire 
picture data representing each picture element in gradation of 
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prescribed element colors into which an original color is 
separated ; 

a luminance distribution totaling step to total the 
luminance equivalent of each picture element on the basis of these 
picture data; 

a luminance correspondence setting step to derive a 
correspondence relationship of luminance conversion for 
converting the pertinent luminance distribution on the basis of 
the totaled luminance distribution; and 

a picture data conversion step to generate monotone 
picture data in which the luminance of each picture element in 
said picture data is converted on the basis of this derived 
correspondence relationship of luminance conversion. 

9. A monotone conversion method, as set forth in Claim 

8, characterized in that, at said luminance conversion 
correspondence step, a correspondence relationship for 
converting the luminance distribution in luminance equivalent 
terms is set and a correspondence relationship after the 
luminance conversion to adjust relative proportions among 
element colors to prescribed values is set. 

10. A monotone conversion method, as set forth in Claim 

9, characterized in that, at said luminance correspondence 
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setting step, correspondence relationships for collective 
accomplishment of conversion of luminance distribution in 
luminance equivalent terms and conversion to adjust relative 
proportions among element colors to prescribed values after 
luminance conversion are set. 



11. A monotone conversion method, as set forth in Claim 
10, characterized in that, at said luminance correspondence 
setting step, conversion tables matching individual ones of said 
correspondence relationships are generated, and these 
conversion tables are integrated to generate an integrated 
conversion table. 

12 . A medium recording thereon a monotone conversion 
program for causing a computer to express a picture in picture 
elements in a dot matrix form, acquire picture data representing 
each picture element in gradation of prescribed element colors 
into which an original color is separated, and thereby generate 
monotone picture data, said monotone conversion program being 
characterized in that it is provided with: 

a luminance distribution totaling step to total the 
luminance equivalent of each picture element on the basis of these 
picture data; 

a luminance correspondence setting step to derive a 
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correspondence relationship of luminance conversion for 
converting the pertinent luminance distribution on the basis of 
the totaled luminance distribution; and 

a picture data conversion step to generate monotone 
picture data in which the luminance of each picture element in 
said picture data is converted on the basis of this derived 
correspondence relationship of luminance conversion. 



13 . A medium recording thereon monotone conversion 
program, as set forth in Claim 12, said monotone conversion 
program being characterized in that, at said luminance 
correspondence setting step, a correspondence relationship for 
converting the luminance distribution in luminance equivalent 
terms is set and a correspondence relationship after the 
luminance conversion to adjust relative proportions among 
element colors to prescribed values is set. 



14. A medium recording thereon monotone conversion 
program, as set forth in Claim 13, said monotone conversion 
program being characterized in that, at said luminance 
correspondence setting step, correspondence relationships for 
collective accomplishment of conversion of luminance 
distribution in luminance equivalent terms and conversion to 
adjust relative proportions among element colors to prescribed 
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values after luminance conversion are set. 

15. A medium recording thereon monotone conversion 
program, as set forth in Claim 14, said monotone conversion 
program being characterized in that, at said luminance 
correspondence setting step, conversion tables matching 
individual ones of said correspondence relationships are 
generated, and these conversion tables are integrated to 
generate an integrated conversion table. 



-57 - 




ft ff 



ji ft m 



PC 



(ffisft, mmftrnmrnw. 41ft) 

(PCT18^ PCT^IU43, 44] 



<D*^IE-§- F0 0 4 6 2 0WO 


4-ao#a#tow%-ctt, HRW3M§wi£ttaa»«a:(pcT/i sA/220) 

&T>*Tfa 5-«r#RRi-« :h 


PCT/J P99/04079 


IOTP 

(B.£.¥) 2 9 - 0 1 ■ 9 9 


<H.J1.'¥> 3 1. 07. 98 


fctiSSA (tt45Xf±45») 

-fe -y = — y ^s^tfc 



H^liS«IBB^^L7tCCDH^SfaSSrfeiS : ff«.aU^4lft (PCT1 8ft) ©^J£fEv^tfHRAfc:aif<tt\5. 



1. aBRoim^osat 

□ i<OfflK«3£«Mfc*WSttfc|l»WH©ai({S:K:S-3*H»W3!E«:ffofc 0 

2. □ it ^©ssigro-gprofi^sT-^ (^iffla#.BB) 0 

3. □ 36W©*L—tta s ^*nL-cv^a (»n«i#!S) „ 



4. «wro*»i4 



|x) WSA^ftWLfcfc 5. 



5. f?*sj|± 



□ ®mffilfc*i*:lxTV'>3J:5lw* &MtT«IiJ»47ft (p CTj&fUJ38. 2(b)) <z>8l3£fc:J:9 



6. Sifi*iit>lJ:^Stt5iatt, 

» l 18 [x] WBSA3»^Lfci:i3*)-C&5. 



fSPCT/ISA/2 10 (^1^--^) (1 9 9 8^7^) 



3E 



PCT/ JP99/04079 



A. »WO*i"5»»©»JS (HHW*fF3Mi (I PC) ) 
Int. CI* G06T1/00, H04N1/56 



b. gggfrffofca-g . 



!5fiE«:f?ofc*/NB*fl. (BRttft^SI (IPC) ) 

Int. CI' G06T1/00, H04N1/4 0, 1/4 0 7, 1/56, 5/20, 5/2 0 2 



H*H3»fflff3g^« 1 9 2 2- 1 9 9 6f 

H*H4fcBI£JB*r3!S4**ft 1 9 7 1- 1 9 9 9^ 



# r- =f y — * 



Y 
Y 
Y 
A 



J.P, 4-188195, A (fATm 



6. 7^ 



1 9 9 2 (0 6. 0 7. 9 2) (7t5!J-41) 

J P, 9-298673, A ->:W#$**5*£H±) 18. 11 
1 9 9 7 (1 8. 1 1. 9 7) (7"T^ feb) 

JP, 6 2-1 80 6 6 8, A (3f¥;/Ct*3^t) 7. 8 £ . 1 
987 (07. 08. 87) (77U^U 

JP, 10-134178, A (^y^tfc^Sfc) 2 2. 5 . 
199 8 (22. 05. 98) (7/^1)^1) 



1 
1 
1 
1 



1 5 

1 5 

1 5 

1 5 



r&j |5i-^fyh77 5 !)-« 



2 6. 10. 99 



H*H4*W7f ( I s A/ J P) 

IfffS^-St- 100-8915 



0 9.11,99 



5 H 



7 9 2 3 



®fg#-5§- 03-3581-1101 3 5 3 1 



«S!PCT/ISA/2 10 (1 9 9 8^7^) 



4 




mVZlti®^^ PCT/JP99/O40 7 9 








•tor-dry-* 






A 
A 


JP, 1 0-6 3 8 3 3, A 6. 3 £ . 19 
98 (06. 03. 98) (7j> !i — 

JP, 2-81594, A ($±^:7-f7W^^f±) 2 2. 3 
M. 1990 (22. 03. 90) (77^^U 


1-15 
1-15' 


- 











iSPCT/ISA/2 10 (%2'<— i/<Dffi.%) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents_submitted-by_theapplicant 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



LJ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




